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(54) Parts washer with solvent flow control 

(57) A dram flow contrcl assembly (43 300) for liq- 
uids crai.ning from a sink (12.312) or the like to a reser- 
voir ;:38 235) having a Given liquid level (60,2t3) The 
flow control assembly (43.300) includes a downtube 
(104.204 304) With its irlot opcnng above the level of 
the liquid (60.213) and its outlet oolow the !'qu;d level 
(60.2^3) a divijor plate (112 2:2,305) su^ounding the 
DUt.e' opening and extending radially outward'y of the 
opening a distance ccual to at leas: twice tne diameter 
of the downtjbo opening The assembly a. so inclbdes 
a radially smaller, imperforate ceflecior plate 
( 114 14.305) positioned oeneatn anc spaced c osoly 
apsf1 'rom the divider plate (112.212,306) so as to form 
a radially extending transfer space i ■23) c-etvvcen the 
two pi ates. When the assemoly 's positioned in a :.quid- 
containirg rcsea'oir (35 235) wth tne ccwriube oj:le: 

f ows V ertiCrtfly tnrough the downtube cutlet C'pen'ng anc 
t-en h 3^ zcnta: y through :ne rac:ai :ra-s'cr soa:e (213) 
Tne flew through the trarsior space .2' 3i so-vcs to sco- 
arate e n:rainoc oarticuiate matter disposed n the liq^io 
:-0 24 ]) and tne civ cer c iate r ' 2 212 30c ) sofv^s :c 
separate the rcser\'o:f (35. 235' into a Icwc particulate 
matter sett ing 'ogion ,; 125' and ar uppc region of cu.- 
cscont. clar/ cd Iiauid !12£' 
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Description 

Sian;:e conrc: i-^c s-iven: f,o',v ^ carts wa;^r;G' acpn- 
■"a:.£ i-.e :pc "av ng sz-ve-^: ^es-2TC r a -oceclac e 
s-:"^ as c: s n< c '^o ::ko ri33c :ia*o:; ''ese'\'z^' 
'z' p:s * ' g ca-'s :c :e v,hs^ oz z\ scve-^: :o'-::a '^OG 
■ -^ 're 'lsc "vd r a-c a o^-i^c a-c ^"c*o^ ^e;: 'c^ a: -^c 

A r/c :a cars v/as-^or vvit- cn tro .rver:.3^^ .s 
Lsok.1 .fj pa':i- A'aGPo-- C the :yoc dc3crc-:c: r J S 
PaiorM 5'4 ^"h s p ;*en: c:1i^:Ics-:g a ^aris 

washer •.\'iefG n a s nk. is posit* ::nGa a:c:: a narrel-lvpG 
:t:n:; i'^ v.v,;:-:^ a s ..or^f.:s.:;to p .:r;: " t')G fos- 
GfVDi' cifC^la'GS solvor:! 'rcr. th-. reserve :rlo iniorior 
cf s nk in w-.:r par;s arc dlSpo^G^ 'c^ vvasr; ng W"-i'c 
the uasnn^; s coing carriea ojt, s:lv.5nt continually 
drains tryv an cponng in the L'Ottcr c* the sink oack 
int: tne c^eivoi' bometirnes massing thr:-ugfi a tilter or 
soruen on ts 'Aay :d 'he rosea'ci'' 

C\'C' :h-: years, tne most successful parts wasners 
ii-ivd ueuf ir' jse i.'ia; can oe read ly anc economically 
s(3:viced Se^Mcing has cons stGd of cnangirg the sol- 
vent, the f.lter if a-^y. and a general macnine -rlean-up. 
Ir use, solvent j&ea in a parts wasne- becomies increas- 
ing'y d rty ^n^,' .ts aoil.ty to clean is corrp'omisod by the 
presence of d.spcsed contam-nants and or scluble c.ls 
and greases 

While soi.bie n^a'enals cannc: oe separated eas=ly 
except Dy oistillation and hence ci^rnct be -eriioved m 
s::u p^^t.cjl^:e natter can ce separatee;, at least tc a 
degree. Scr-^-e of :^-e ca-'tculate -^atter is c' ,^ s ze su:n 
tha: It 'e;-Kjiy :=et1 cs ;jut by ;;;rav. ty, s:>-ne iS crtrapped 
by f^'traticn C'^'Q- contami'^ nnts :-f smaller pa^i clc si/e 
rerrair s^s^re-^ Jed ndefintely a-j crcu.ate v;i:h the sol- 
vent ccr-icrz-nisr:] its cleaning elic cnz). and n sDme 
cases. ac:e"e'a*ir-g wear on the c-mp an j o' :l'e p jmp 
se-i's 

For reasc'^s ^r-:■\vn :c tMise n the in::L.s:7 t is njt 
prac'ic^:.' 1j SL.tjCct solvent :o ve:y fire rT:esn :;!'.ra:icn. 
C£jM:;:iai:y cor^s;Jc: ng the cc-s:r...c! on anJccc'at;cn z* 
iT-.:,^: r.h f- -.Hin i.-ncai par.s vv.-sne.*s T-^e :'essj-e 
dfjc ac■o^sa•■ L'^le :1i'v e fil'e' e' c j-^vc^nC'ra" c: jns:' j.:- 
tic-^ s h g- zozc fiJyaticr- jf l:nG pa-nc'es ca-nct be 
acnicve:: at :n: "eg., .'cd so vcn: f c,v rr/.cs bee -ijse in- 
sjliCiC-^: ;;re5SJ'e s avanai: e f-c:^ ghtwcg-i' eco- 
no-nca. surrr;-; •■sil",e pumps 

^0 :-ird ng !"g c jr^tam na-its intnc solven: ch -e- 
rrar in the -ese^xoir during parts washing s:. :;n con- 
tarm-arts tenc *o :e recircuit-tec oy the ournp cecause 
tney 'cma n n sjsporsicn, n tact t""o tu'C^iorze cre- 
ated by reci'C... a'lcr tencs to re-s^spe-d partic c s that 
rrig-t seoarate c Jt under a..;escGnt ccr dit'C^s n pr'cr 
a1 p.-^:s \vas"f:r^i -ho solvent tnat had ,ust wasnco t'^o 
par:s t'^c s n- was z-r:jcz z: sc'asrec into the bcdy 
o* o.. o in the --escrvcr cc^tnc^t '^gtot^'-b^ e-^ce v. tn 
t*-e ccoy c' sr.vert 



E''ors tc CG"^ t c: so ve':t tc sett e :^t t-'c ccttcr 
TO 'GSG'vo ' a-^a tc ;v tnc^av\ soiven: :rc^ :r e ^zcc^zc- 
t 0'^ z' t"G ^esG^vO,' -^a/e '^ot ::,.vays cgg-- i^zccs^'^ 
'ne '"G.gnt c' tne ^e:rcj;atr^g pjrip picKjc is usua ly 
^ f, vec Tne iCvei c' the i^ooer £[j'iace c' t^e s;.lvent tenos 
:c ,ah> consitjeraoy ceot" c •vj.g'^t as a 'es.. t c*' 
e.:;cc'at c ./.c^ sc ;.;:.ge ar":; ct^e^ 'ac rs ccvcnc 
t^e cort^o z' tns ^sc-.^ -ic^ce tc ce sa'e f e c^'^^c c- 
Z:-: z-^ s ..sua ' «ec -^Ga'C" "■e c rtcr ~ -esG- vor 
C'ccer^ C SGpa'rrt'ig ;; a't l ^iatc> nas :^een 
a:. :'oacnec cy a j^ro-csa tn=t a .v-ter laye' ce ciacec 
c^.r-eat- tne soivl -n a!;o;ving sol; e-'t to ■ c.rt c^ t:;: cf 
^'-e .vater Wth s..:r an a^a-^gercn ^per' sovcM is 
d'i::nan::Go tcne.^tn tne 'Cve: r the w.itc" l.-vcr a-.o dl- 
c Aec t:: f oa: : ac- t : 'r-e £C ve'^t lyc ^'nit s '"tt!'-::eG 
to secc'G cleans '-g of 'he s: ve'^t wa*e^ v;as:"i'~g 
HC'ACvcr. tniG app'o:::h has n^r z-..cv. ert reiv t;uccess- 
fui eithe'- Providi'-g h *wo-phase syste-n invc Ives aver- 
ts " inevitaoie aiTiJc^' of o-^-z's"^ ng zne I 'juid w ['-.in 
t^t.' other K'crec'C' afiy wnte: oasej : .'rTipos't on 
te'- d3t: :reateproclcmsof rust. b:tn 1c r the carts wnich 
lire jnir-tentional'y oatncd v/ith rn norarount :f water 
a^'O wiin the conta ne-s. to which aguoDus system.^ a'e 
'Tj-re Destructive l* an solvent 
^5 =^ecent'y. a sue cessfj! approach to the pob em has 
been suggested, w^iich approach comprises chenca.'y 
trc ring the sd ver* r such a wav hs to enn.-;nce soci- 
rnentat.on cf particulate matter and accelerate its aeo- 
osition cn the bott::n of the mass of mater 'a' rHDwe\.er. 

IS a de-icate c-i ance a' wcr^ n such system? and 
m:ec-an':al at^.talicn car cfte.-^ :o"-p'-om se the efie:- 
t.veress of a ieM<:3r-:t.on rrcthod 

T^G preso--t .nvention .nvolve^ the dis: ivery tnat 
cIg act on :c'i--.is:en' with iong rei:ant.: nchcjvrid 
ty mec-anica ly scoa'atinc the -cservoir r.z contsm.- 
ra'-t--ic^' and r-:lat\'e.v z'err : i-rt on;- a-^d .^rtn:!'l^^g 
the rctjr-^ of Circu atea so vent to ti"e re serve r tnrcugh 
a Q'ii n mechar srr constructed :jnd ar:angec so as to 
enf-ance sotilti'rner" of fialcu ates ano t: p' wee two 
-^^ secarate. prefe.-ab v qjiescenl -egions • ere where tne 
SjhJ centum n.rjnts ."ar^ remc^in undi3tu'"Oco. t' us aicw- 
i-'c e^ect've se n -:nc a -e -.:vz \ c!ef.r- s-:zy^2 ■■'}- 
g o'- a a acc-^t t">e o. m-c tnat pic ^c the sc v en' 'o- -o- 
c r: .!;-it 'zr 

Ac::j'di''g :c !- s cc^cept '.ne sys'e^ i-:Udes a 
d'an t.jbe tnat rc^mi.ncates with the :;i' :.ce'\ng at 
one G'^d and termin ite> r. the ithc end a-- ccc" '^g 
m a CIV tier plate 'ne d'V.der c^te f^i.^v cut -^eec ret 
have ts :utcr eiJgo-; soaced juit ,-i::art h' :m 'he o...*e,f 
sicewa ; c' t^e reservo -. A dcflec'or : iate s : iced ^: > 
ne-r.n the drain cpenir m tre civ-dc ' p ate arc scared 
ve'tc-Jy -he-efr-or-i a shc-t cistance- whcccv sclve'-t 
oassmg .erticaiy th o.. gh th:! owcr d-a n -jc:- ccorrp, 
's d -ccter raciahy outward y T'nis ^adiai ">:w aetion e 
^a^-'os :-o settl/^g tondo-c es z' a-y p^vt c.i-ite ma*^- 
r.ji r. 'r.c rctu:n;-^g advent oy t'^c •co.ct,: * veo::.*y 
z' t-e 'cw a'^d 'cs^ta-^t -edL.ct.C'^ '■. c^-.ce e-^f- 
men. a-^c 'Cte-'t on ^-v^ pa'ti:.. ates 'e'^^a;'^ f~e 'cs- 
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.'^5 s:.);von: cv "'c c:o'c3:c^ o e::o ~ne cvo^a : igvg, 3' 
so \Q-r. :s •T:a,'::.irGC as r o c,a^ 'lea ?c vc:^: 5 c,v y r ses 
:ne trs: esccn: i-egic^ aocve :re ::-3::,r-5n: ,ayor 
an^ chsses ar^jna 'ne ;:.v de- p a^e a-a r e 5 

5 'z-s :;:_ect 0' cgsg^^: '^vc: :'- :g c'Ov c:e a 
:a':s .vas*"-:-^ ,^ vv"..:r- ca^: c^.a::-' c-^ s: vc"-: s sccn- 
'ntso ''Z'r\ i ::!V5": ccr:a a g^Ga: y ^g::^ggc Gcncc^- 
t'a:i3'- G" Gr:'"a r'GC pa^':::^ia:e '^rillGr ^: 

A:c:)^G.:"c Ij !nG prose"*: -nvon: :nG'e is c^rov jez 
a Gomoi.'-at on liqjd drar' d vido- ana cc Gctor assor^- 
b;y nclJL^ r_;; a z^rair- 'uto having -n upper end pos't cn- 
,-ibie acjaccnt '.nc oj'let of a sink c oinor soLr:G lo^ ro- 
c -Gj.ateJ J ds a I M^fd pG tiCD- -^r-iorsG:: v/ '-■^■r 
a body of s:-'ven:, with a avider ola'c su'Tounaing *ne 
oocning aajiJGont tho lower end of :ho Jow'^'.jbo anc ex- 
tending -iiererally radially outwardly .4 given 0 stance, 
a-^da def.ector U'-it positioned be-cwand siigntly soaced 
aca't f'orn s-!iad vicer plate, wiln ^.ne ce'!e:ior ooing r^- 
perforate arc oeing positioned stch that '.he-c .3 a eir- 
currferentia'iy extencing t.^ansfor passage defined be- 
tween a ,ower suftace of the div.cer piate nnd the outer 
narg;n of the deflector, whereby liauids '.:Gv;in- down 
the dra:n tut e snd th'ojgfi the outlc-^t therec' are divened 
hohzorta. ly and whe-eby the divider plate prevents tur- 
bjience cro.:ted by "oturn flow from cemg p.^'jpagated 
upwardly of the civider plate In use. the change of sdI- 
veni flowdiructon frc-m vertical to hor /jntai accelerates 
deposition o* particuiale natlor witniri the iiquid and en- 
har.::GS the separation cf higner cors-ty piirtic es frcTi 
t-e ooay of the Iquid 

The if-'p' G'ved dr:i,r j-^it niay be used \r asscciaton 
v.iin a ; urp ,:^nd rno'«: r dispC'Sej [:el:w the level of :ne 
liquid and above and -aaially nwafdly jf the ojto- mar- 
cm of t[:e div dcr plate, 

By jse c' ine \/anojs ascects o\ the orosent inven- 
tic" one c rT'o-e of the fo. OvV:nq n-ay be achieved 

■ ;) an irrprovcid nf>chan c -il parts Wishcr ha\ ng an 
effective isolat ng ac:ion for sepa'ntinq a : cntan^:nart- 
ncn ; quid such as clean. ng solvent from contammant- 
f'ce scl/e-^l 

(■ ) an mc'cvec! pals wanner tnat s s -^p e tc con- 
s': ^ct anc -Q aUe ir jcc'ation 

i .1) a-" imp'ovec pa^ts was-^e^ whicr^ inc udes a 
cc't-ibmaticp civicer ate ard ficw defector a^scmby 
ac^ap'Gc :c create car-'Cular fic .v p:-"erns te-iOin g tc rri-'- 
in- ze tL.^b.iie-M^e withi.r tne oodv cf the s: ivent n the 
rcsen.'o - 

;kO a par's washer where n t-~e s'nk ar^.in ccr^r^^.- ^- 
nicates wtn a *.obe tcnninat,'^g at ts .'ower end r. a d - 
vuer date wi:h :er*cr apert jro tne^e n and wnorcin 
a ceStctor ere rites -in:: Ta;nta,ns a hcn/orta' ^■cv\ cf 
;c cais.rg tnrcu;5h the aoe'tj'e th s a^zwinc par:c.e5 
tc sett e rro tne bettor of th: oocy o' so vent the 
reserve r 

■\i a a:a'" ''ow a'^a-^ge-^'e-^t a ca-ts Wr^s'^c 
w'^e'cin the cv:oe' c atc '^a\ ce r^r.-stac y pes t c^ec 



^e at ve 'c 'ro rcrta " "g e e-nc'^ts c* tne nccrt'r:t^s tc 
'^c.l'tate c''ect ve cvisicn c' t-^e rass 0' so vc-^t t-^e 
'ese'\^o.' "tc 3Gca"atc a^ies:ent scaces 

V . a cars wdsrer appa-at^s having a^ rcrovec 
seoaratior rriCGhan sr- an:: jne wn -^y a sc ce 
^650 \\ s j'v cec anc eccn g'^; :a.. . -^--^..taciu'cc c- 
00' to C'c: ce r o'^.^irzc a 'a.'c^'ac z Gcra-^ -^a-^t set- 
t :; act.c"- 

\-, i: C::rtS W^iS^'G^ ^\ : '^5 e^GCt VC V W.f^' OrO;- 

r:r.' y s j\,e'" and also wit^ so vert tnat rray ce caoac e 
c' ern:incec pa-tiCi^i separatic anc setti ng a:t!cn. ana 
W'^'i:'"! a: so ope-ates we I w'tn ::CL.eoj3 fquics 

■,'ir' ar^ apca'a'.js whicn wi'. :engthen the service 
interval "eq^ red o' p^rts wasfie.'s by e>tena;ng tf'.o ef- 
fect.', e :!ea'" rz ife cf tne scvr-r-t 

:>.) an aop-^'^tus wiicn wiT ersure that solvent frcrn 
whiGh :cnt:;niin jnti liave sotted le^iriins Gianfied and 
free cf con'amr.anis during cir:jUticn ot the rema-nder 
o*' the stilvent over the parls be ng cleaned 

:^; d d^iin ^ ow centre' assernoy wfiich nvLdes a 
d;v d-cr ft- late, a ceflec tor elate, co le:torand a dcwntube. 
and whi:h aGser.biy includes a eg arranqemofi! pernit- 
ttng tne r.pparatus to be supported within acrum or other 
receptac e i-depiendentiy of the sink forn-ing a part of 
an associated parts washer. 

(xi) a flow control device .needing a lia^ic collect or 
adcv\niube anc 3 sepaiator nnechajiisn. and which al- 
so nGludes piur-il -[adjustable legs that nay be readily 
positioned to acfiieve n-iaxin'Tun^^- suppi^rt and staoiliry 
wthm GC'nta ne-s ot ci'ferert s .'es 

;x:i flew contio dev ce W'ii:h includes h simple 
ana ef'ect:ve ar-ar-gemen: for ad'ustatly postioning 
legs !•■ at least two separate, [ic^s.tive.y located pcsi- 
1 one. wrn e.-^cn pos:' :n p[C\,.din^' a iec span tnat is a 
major po.^.o-- c* the v^^dt- of ar associated ccntainor 
bottcrr wall ■■.ro is to -.chieve rTn^.ximum stabi ity ard 
ease :t pes tic^ir^g th.e apparat js 

T^'c exact ni-nne: n wnich tn-i ^ore;io.ng a^d other 
advantages of th t.* invctton may oe ach eved in f.; ractice 
will be: erne mere clearly apoarent when refe'ence is 
maae to tf^e ^oliowinq eel::. led dGscript.on of tne pre- 
tenec 3'"cod.m:-ts- cf the even:;:: ce* fonn b', v.ay cf 
examc e anc sncwn in the accompar^yr-^g oravv-ngs .n 
w^-'ich !re 'e-'e'£f:c n.jrb-c's nd :ate [re correscc^nd- 
:ng pa'ts 'hrcugnout. in v\hi:;h - 

^ig " s a 'vcncal sect cnal \ ev; v^rr' co'tair cans 
r olc V:^t on c;f an imp'Ou'ec pa;:s wasnor mace ac- 
co Gi-'q t: If" I • \m 0'" ticn 

^''■'c ^ A ;s a ''agmcntary ho: /:ntal secticn-i! view 
cf i pc't Gn :* the ^eceptaclc ccatin:^ collar o^ ^ic 
1 'aken aJong linos ^ A-1 A c* -\:\. \ 
^■'2 2 iS ~r. fragme'^tary oe'SPf'ctvo vica of tr^e d- 
V ce- plate a** :^ ':ow oeflector :cmco^-ier-ts of t"e r.- 
•ve--t on shcvn-^g ce'"ta.n e'e-^ents f^ceo^ ex- 
c^co:c re^ancn 

~.g 3 3 a '-c-gme-^tary ve:t:Cc.; sectiCna vcw c' a 
cc't t'^e cans v^as^^e- j-. t c' ~ g ' s-ow '^g 
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- z 3A :s rt'^ z <'z zzcz ::-z-szec: vo v e.\ v. :^ zz-- 

: Z'^s c'Zr:Q'^ izi^.bi. Za^: y HX^''^'^r-h: z 

tj^e srizvj ng t* s '2:;s-sec: ora arc-as tna: 5*^c^.c 
br' consiasrec * :r . ::: -T^i.-'ing j:erf3rT>i"!:e 3*' :ne hz- 

F: 33 's rXL CJGC '-a^'^enta^ cerspoc:.vG 
V OA' G' h ^^-^'C: . • j acca^axs lsgc ''-^cv^Oiy 
p:5i: :r,r g :ne oc oyz: D,a:e re avve :z re ::iv,3o^ 
p ate r.f ir^e inv-r' i j r 

Fig 4 s a DGrspt3::;v£ vig;\ Si^^ilar tc t*"at cr F.g 2 
shcvv ng i nicd>>:j 'irr o1 dof'CCt^r p;ato 
Fig.: ;S d fraGrrior":a'\ vo''^ic;^ scctiC-na v'cwG':hG 
form div'iaGr p h'o :ria -Jo'locto: Lm: sr.GAn in F g 
4 

Fig 6 IS a vertica^ ->'3:i ora. view of a rrcoilioc Garts 
washer un t rradc jc:oroing :o :nc inventor 
Fig 7.san oxplocod oerscective viewot aftcwcor- 
tro' dovic-? macG -iccording to the nvcnticn anj 
snow ng tne adjL.st.nL.e legs in ono posit on thereo:: 
Fig 5 s a s de o\c\ al onal View of the apparatus cf 
Fig 7 shcv.ing :^ o ioqs n a given position of ac- 
jLsiment: 

F g 9 s an onlaiqod !ragm-;3ntary sectional view cf 

the mechanism nc'jstab'v pos tioning cne of :ne 

legs suopori:ng the flow control uni:. 

Fig ^0 !S a boito.n^ plan viov/ tahcn a'C'nc linof; 

10-10 of ^ig. 5 and bh jwing the flow control unit iogs 

in an ex'tenaod posi:i:.n ana 

Fig 11 isaviowsi^r ar :o tn.-: of Fic ^ObLJtsh:vvng 

the legs in a "etrv:c:-:c los ticn v^heretn the legs a'e 

angularly felatec .-nd of rea^ced ovo-al" span. lei- 

ative to their f jlly cvterded ::osit.on3 shown 'n Fig. 

ID 

Wniio !he ^ nrcip oj o* t-e .rvontion -^ay zc app! {?d 
to aiftcront forms of pa::s washo-s or o:hor i ouid ilov^ 
devices, the de:a leo desciptions sot f ortn oelov/ perta.n 
to two somewhat diflfMtmt 'o-rrs par's v\ashers each 
having a reservoir in tnc fonn of a solvent bane,, a ^o- 
ceptaoleforthc p^irts being washed n the form of a sink, 
and a suDr^ers Die ol-'""p a^d mo:or for roc '-culalirg "no 
so ven*. Tne so.vent i^ p.-e'er^bly a pe:rclejr^ hydroci:''- 
bon soiven' hav,r g a ':a^n::: :int ;:f 10r = F or g'Oiiter. i:..: 
higne: coLing soivcrtsa-o riqi^eo^s Lqjfds na\ a. so ido 
usee 

Fefornr-g -^ov. :c tno j';^Wi'''::f greater r/d\ . F :; 
1 shows a form of oar:.? v, ^.sher ge-^e^aily cesigr-ated ' ? 
ana snown :o 'nd.jde a 'ecitf-ptHC e r '^'c fern c' a s-k 
go'^eral'y cesiO'^a*ec ■2*o: 'oce-Virg mccriamca oa-ts 
or the ■ \o mot shown i t: oo washed oy oi cu,atec so - 
vent The sn-; 12 inclj::es p uriil prcfc.niby 'apced 
scewa's 14. upper oonoro'a marg,ns ^5 a'"d a ^ea^ 
ma'g;n '5 of ;n:'oascj w:d:n to wnion a stanc 20 ,5 a'- 
fixed 'no stano 20 p:s!' on 5 a oove^ sl-oo:-: 22 :re 

lO-m of a 'GO ;m:'^ '-oe e-id tc a:."g n a 'usioie 

\r \ 24 ""he : nk 24 cwzrz^ t—Oo;^:^ ,nr :pe-^:'-^c .n a n'e 
sa'et^ cover 25 wn:oh 5 mo.r^ted by a '^i^ge 2? :o :re 



'On" '^^.-^' zr-i *,r:'~.ge ' r 0* V" e ■ e:eo:--:: c ' 2 ""ro'oceo- 
c j- s ~^ ' 2 : ^oes - zz-'Z'r: '\ zz o"co :'^:g- o- 
--ze-. I'.Z ZZ' "ZZ oar cy re s oewa '4 h'^o so z\ 
a Z)0\\z>^- v.a, 32 tna: .nci-oes a laoe^ed O' c eveioc mne' 
'^a^gi- 34 t^^e nv^e' eoges o' .vn:o:~ ocne a sr^K orair 
oocni-g ge-^-crai'v oes gra:eo 35 A so'eo'^ 0^ :e^ 
'so:-^ 3^ -^a^ OG s.-sce^05: f'O"-" :'^e -^a^g ":a 'a-^ge 
0' :'"e z-'z-z"^ oc.e-^r^g 3: 

:ne o^c^erreo fon:^ rtpoa^atos snowr .-^ -.os 
1-3 the e'^tire oa was^e- s rerrovaOio as two seoa- 
raie L]rv:s Iror^' an assc: alec ba^c, genera;!; ocsigr^at- 
ea 35 and rncwn tc a:! ai, tnc rcGO'\o \ 'z- a mass c' 
Cioan '-.g v:,ve-' 4: ^-^ e -ppe' per cc - caliy oes g- 
natco 4 ; .nc..oeE> i :he e'emen:s ^e:5ssa'y to wash 
pa'-:s wt" o*re-cw:' ..ntge- e-'aiy o.::i.;'^atf d 43 00m- 
p'lses tnc orai^ ano :'l-:w cornro (-.ssembiv i-' the form 
0' tne silvent co le:tor ano tn-: dividc'defiecror jnit to 
oe describee he-'ein. 

The.'cfo.'c the -.ppe^ pznicn ^1 of p^rts washer '0 
^0 *'urtner ircijdes a iT.o^nting col.ar gene.na'iy CL-sigr^ated 
42 having a cv irdn:.;i skirt 44 that ;nc uoes l:wer mar- 
gins 46 cefiping a generally c r: uiar centrril OLonirig 45. 
Asmal panel 53 (see aiso Fig. ^ A;: extenarg rnorowise 
between adja:eni oo.lions c* tne skin 44 cl:ses oft a 
sma," pcrtiin of the cen'ral oper.ing 4r tor purocses de- 
scnced eisew.-ere herein. The m.ounting col!.-r 42 ter- 
m naJcs \-Z. its .ppe- m^^rgin in 3 radia ,y o.4w 3rd y ex- 
tending :-rl 52 Affixed :o an L;:por surface L-oriion of 
tne curl 52 :s a zzi to-nnc plate 55. tfiai on" sent 5 an 
-'0 ucpe'S_.r*' \z<i for ser.ire att ^chf^ent tothe l:iv\e^ cr fac- 
ing surface cf the s r>; oottom wa I 32. A seco-'C plale 
54 n^ay opii onah^ oe orovideo for attachment tc the sir k 
bottom wa I 32 

As -:l!.»-/..n .'■ r .-^s ■ a^ii! scwne'c. a c .m:: and 
motor assem:bly ;c' e-a ly aesignateo 55 is ;:-:£itiorod 
such thav wne-^ the z :;rtc wa^rc' tO \z -n pco ti:n o: use. 
the pu.mp aiuJ r r.\z' .-sser^bly 55 will le sor^-u what be- 
neath the Jcper s^-:ace 6C of t-e mass of si-ivent 40 
b.Jt well aocve fe Pjltom v\ril. f2 :)f !h(? cfur .y barrel 
•^c 35 1'^ this ccf^nectio" it wil! be r"otec tnat the car-'el 35 
is of convention a. c or St. "jcti or . having cylindr.;a! sido- 
walis 64 p efe-<::[: y contiiinr^g -u iOns: :ne rcnfo-oir^ q 
rio 6-5. a : otrom scam 65 at \Y^ en the li'vve; rT. a\o,n 70 
0' tne S'dewall 64 s ior'od to 'lie o.re; mciig of the 
Dottcrr wa i 52 irc '-.■^ uoper searr 6? that 5up;:Grs the 
co!^a^CL.n 52. 

^e'e-- rg .^c.^ir- to t^^e pun' p U rrotcr 55 :t w li be 
noted *hat a n: c: ot^-it ng strut 72 the 'ir'rn o' a hollow 
tube c oinduit s sniJwr; to Z'it r:i\ red at ;ts iowo' ero 
74. as oy ti-'eaoo 73 exar^p e to"hep.jrT;: nno'^'ioto: 
55 T'^'e st' ut 15 I orated at its .f:pe"'end 76 bv a 'astcner 
75 and a flange 53 wmc" poriors cooperate to trap f^e 
oos:t cn:ng p ate 55 *he-coetweon As s^-^own tbe 
moL'~t,ng£l'U' 72 .s p'c'e ao y a ^-o^ov. t^ou ar mo'^oe^ 
aoap'ec to ^ecer e a-^ e ect- :a .:c'C 52 f^o'o.r fo: c-- 
e-g z.'^c t'^j 0 .'^0 .^'^0 moto' 55 F 'orcrao'v ar^ c:00t- - 
ca o'^g 54 s oos;t o-eo at t-'-e '-ee e-rti 0' tne oo'O 52 
;\ 'r r.r e.eotr:-- sw t:'^ mot si'ow'^ be '^g o'o\'. oea 'z' 
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::'e'o^ 'ea cor^sy^Cj::'' '^:c ^r^i-^:: hie oc^: 3' 
"^G s:rj* 72 tends tn^c-gr a'^c 's spacer ov cn y c: 

a;:^!": ;:.:.:gs as iz ce "e-. -^zvcf^-s-:: -e h: vg :g 're 
zzci' -^z '^•■.r^-v.n;: C3 ^' =--ic: vg c:'"c^ g g-^^gtis 
re par's .%ri:'" or ' C 

FefGr: ,:gd r lot'^G p j'""panc 'Ti3: :r 5E ''e-xiL^ie 
conauil 9C tc: :>e'^r soiven: s shGur ex:en3 ''tt, 
L-G pj'^io ::l:Io: tn^c.gfi r. second 3:o'^:r^g ^2 r :nG 
c n Drdwi parol 50 :hrcjc'^ ^^'ct'Cf c;:'0r.ng'-4 .n :-ie 
losition-na c-h*e Sc .'iCC upWrirdly frc j;n a so: ?6 m 
VO rG^^r sr"k s-.:eiw,-! ; cr".:: jit 'Y.' 'Gr^i ;^a:{}S .'^ 

r.n ojtle! ro.'.'io ":^5 'hG c:-rdjt ^0 is ^-r-i-lG^a:- y rria::G 
a: icast m c-a^* Ten sg-c ril-cd f ox : jcin::; co'riiltin;^ \-\c 
■ jtet: tepc-s! zneCDSLJi: :ho dosiros jf the user 5^^;:n 
t.tir^g hiis a :C:"'5Ustain.nc Gnrrracto' that one-? pD- 
sitor cd dcs:rud. i: w II i x ":iDv^o .vi:M:;Lt .rtcnt!:''- al 
e'ion. 

Rcfcrr;r\:^ now to an , tic- "'Ian*. 'eatj'O of the ir:vc-^-- 
tion. :h3 ncv'Gl dram and f ov. ::'rtrci assornbly gonca iy 
G(3si':;n9:3d :3 providGd As sh:;vvn i'^ Fg 1 .:n or e 
pretc-rrec ':<['^i o* drran assGni:;y. h :o'iec*or geneia"y 
dosignatec 1 72 and shown to do in the fcrr of an open- 
bDtton^cd :lp ic crGvdod ^no zicyr acsombiy iisc n- 
c! Jdes a dowfM jbo 104 pre^?rab y :ylindr.:al hav.ng us 
upper rn.-.r':;;f' 1 "'5 secured by -in prr c l-jTp '07 tc the 
IC'VvGf G'X:onsi-:.;- 1 j9 ct the co'.octcr "02 A diviJo'do- 
f|HCtcra£seni:.!y generally dos.cnaied 1 2c s 3djjs:aDiy 
positioned adjacen* the owor enc 1C8 ct the d?;vntjtG 
104 The zr n:iL"a: CGments G'f *r>j d v idG- ceflec to^ a^-- 
st:nt:ly 106 ir^; jce a -nciijn: ng co. ai TO a r^di illy o\- 
tendina tiat a vider p. ate, r2. and a v-.:-r:ica;ly spa:cd 
flew Gc'lccto- z- ate ' 1 4 

I'l thG 'o'fTi srown :-e j.v ce^ nhte 1i2 censor ises 
a fiat disc hav n-:* rad 3,ly oulo'' edges ^>3 fipacec cl:se- 
ly ao.-rt f gti the s dewa 54 o' :f e ::atrc-l A certc^f f ar:- 
sage in tne 'z'^r of an o:Gr ng 3 in tne divice^ p ate 
lies inside tnc lD:a:inq ::oiiar vOto^r-mKi ::ownfcvv cas- 
sago'crtno sci^cn: Tne f;c .v :o":--d O" :;Gf;cc:':rp a:o 
r 4 in or-b jdiTcnt is a -A r z-^rz-hl^ disc si^aced 
si g'M'y -iZn-^ ; ■ .r^^ c w :c- -ro ' ^ 2 p.refca^iv .js n ) 
SI azere '22 : Siiicneu ty • Cririec 'r:s'cr^cr£. ':':4 -n:: 
taLitG'^ir g rut^:. 

^elG^rng n:\v to ~:::s ;r'^: .>A a c^ncoo: wbicn 
is inipcrtanMc ;''G nven: en > i : j?tf %t-:d ^o^c octwocn 
tf-G d;v p':-re 112 a:^d th i dcf o.t-: r :::ate 11^ is an 
annj ar space wen a VG:1iCr.' •:<:-:": :r ""c .gn: Tbo 
d. ancle r of 'he jcwru.oc 1'^- g s'^own as 'u\ and ;ho 
cown:ube c^rss-soct onal a: 3a s s-:own -s "A^" r- ^'ig 
3A It will be j-^ :icrs*coci t'^^-;t betwoo-^ 'no c'ates ^'.2 
V4 ,s a r.-caly cu:wa'0'y extend "g .-n-^^!ar !q_i.: 
\rv"-'o- space 12 3 wnen-;.n s: ve^t 'o.*..ng zzvr. 
t^oc cna'^ges :.: -ccjO'^ '.z'^. zc'V.z.:\ to -'Z' /zrl^ Tnc 
/-rer narg.-^ o' tn:s fans-o- £pace 123 :5 zo^rcz by a 
cy in::rca Z'zozzzn z' f";e i "s:dG o.a'^eie^ "2:" of :hc 



ocw'~:^cG Z'^zz '."c- co' zz:z' c nic rrz rz z^:z' 
-^afg:'* Z) an LCwa'O C'0:Gc:o'^ c' v^g o^'g-' eoge 122 
0' *nG a sc "4 "^r— 5 a'^n^a- uans'e- scace s '."■o 
v:;^ne rao a;;y OL'.SiOe tre ccwr^i-OG .2 p-ciGClior^ 
^ ?l>:g' edge c' t'"'0 dale ' ' 4 ^ne .^ile: :c tn s 'ra-^sfer 
s^:.a;:e -.as a-^ a-e.- ec^a :c 'ne ccc^c: c' rz ne g-: 

CGIWDG-^ ^: .-.les ' ' 2 ■'4a''o:'^e -ea- sta-^ :e 
a-:..no:nG -^^e: c ':^n'.3'G- :e c' r h: ii-d^cg g :'"e 
crc.nferencG t'^c czwrz^'zc "D 

Accjfdir-giy t^e downt^be cr j^s-S6:.:: cna' aiea A, 
15 'z -r^ or -('• 2':^ .vne-e 2^ .s tre 'ji=:netc^ of :ne 
c:cwn:j:-3 Tnc zrc^s seaic" -i a'ca Ao t'~G transfer 
passage inlGt is h :> zJ C: ons :-cuertly ir- o-do^ :c avoid 
ac:e era:icn of tnc i ow '--te as the 'lu.d /n^-ngcs circc- 
• C'^ tne cross-secti D'la ^'oa Aj 'ric :'-:SsagG et 
F g 3A sr-oulo :•: ecua tc cr ;5^Gate' tna'" that cf :"o 
dcw":jco c 'OSS -sect. ona rifc i A. 

nasT jch as :he insiJe d.ine'er :■ i^-e tube ' J4 is 
known : is easy li:- oeto^Ti/ie a nnir'i.jn neight or 
sp^cc between Iv:} LiatGii r2 11- For ->.arnoie if tre 
dowfitube dinmeter s 2 irchei. -ts crc ss- section w:,l bo 
3 *4 square inches ro- egu.-:.s A^ ^nc 'oansfcr area 
in.et oassago for s Jch apparatus has a enq:h or ciroum- 
fe'er >3 '•c\l.^\ tc 6.25 incnes Therefo'e in ord-jr 
^5 to "ave cross-sec' Dn :f no less than 3.14 si^ua^e incn- 
es h. the otfie^ tern in the expression A. hnD must 
be a* lca:t () 5 incnes. 

n practice, it n^s been oeterm nod \r.-i' A2 shojid 
be equal to cr scriiewhiat \.-iiqe^ than A., tjut not great.y 

30 SO 

As usee ^ere-n iind in the ola ms then. fore, tne ex- 
press-on "transfer passage iniet" o' words c-t like irrpcl 
shc^^id be taKcn l: n:ear^ tn^t a^ea between the Xwo 
p a'.es 112 ""4 lyi: g t.ar g. rv. t .) a cownwaio pfo.ection 
0*' the in.5ice oian^eter :f t.-e dowrtjbe. . e . tne area -l- 
lustra'ed as A2 m F^g 3A 

A circunferenna tnancter :iass.-::gc ir :e: 123 sthos 
fcrnied between ol.-::es 112 14. t-^e cross sectional ar- 
ea r' vvhi. h inlet i:":'> is eq ja* *..:■ or large - Ih-n the ctos5 
•^c section?.: aroa: of the center o.-ssage 11E. 

'n the fen sr^own iFi:^ 2: a cviinorica' c^ar^o 12^ 
sj-r:."c-: me op>:r n'^::^\r. y t^c 003: - g col -r ""2 
ano pin:"- es me sane r\c =n.. inncvatde contact re"- 
anvC'ct'--^ d'a'- :x-wn!„.;be 1T'- Aohes-vc 5 O' oihe^ *as- 
ten n,:] [^ccnan:srr;s w : fui^cticn eq^a > w^e I 

The divi der. ocf ectDr assembly ^3 ic p'c'erablv 
''Ges'Hnc nq supp:^ 'eo ;n - >c.^ceo apa- positic f-oni 
tre d- jn oofon w-: I 62 fy c-;s ^'^ (\<:en:ing iJown- 
wa : d V 1 c • n t n e d v za: r la* e 2 r.nc i o m -j :es 1 1 3 ex - 
tc'^j/^g between tne oi-:te "2 3rd 'ne uooer rT:a-gi'^ c' 
the :o::atirg co la- ' " 0 

-eternng new to the c:}C'--:trcn of tne 'en o' aopa- 
^a'LS s^iown i:^ Fig 1 :t w be assjnoo 4* tne drj*^-: 
c canel 33 has tee-^ fincc \\M a nass o' c ea-^'^'g sc' ■ 
vcn: 42 an : tnat tne asscnbiv -3 s oisp: 'scd w t";r 
t^e Oa"C 33 anc 'nat too parCi W;-she' nssenov -^^ 
oosit. cned over tne barrel 35 as s'^owr. \V'"en t .s oe- 
s 'Gd to L.se t^e .n-t t'^e cocato* '^a:^ 0.. atcs a sw:;cn 
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-c: 5" 3.'.'" o"0'p / c z^'-'z -ri '"z\Z' ^-siC":: \ 
55:- A" c-^ c^r-G'^: 5 s^zz oz z\ 'rc z\..z rrz :c^2 r4 
r2 As t-^e '^3:3' oce-aiGS :'-G c^'^: 33 vc^: 5 ;:^5'^gc 

:'-'3^:r rt- o zz^-z^ : :c t-c z\^z'-^'z^ -rz:/ c 
'-s'r^*:G- ^'"'GG' cc'^yc G::G'n'G' 3 

s.--, c^G'^ -G 36:--c.g- 'g^ sVh -e^s::G^ 27 
-'ij :' 13 cc-l g.::g' ^C/: As :nG s3;vg-i: :r^b ■ zws ' 
t-erc :lov\'VA'h-d!y Ih'C jcr thccyl ndr ca' a:).vr:ijt. o : :4 
• pa3;.GS :-vojqn :rG cor^tcr occn;'-:^ 3r piissa::c '^5 
w-cro tnc a :e::iGr :t 'i::v. cna^iqos Tcr v--:ica u: ncr- 
/:.-t^ as 'he s zvj\ --ovi-^ i'lj.c st'O^'-^^ d'-cc^'g^s 
:^G f :-w CG'' octof i t4 

iiG.idTGn g-:s.:g.3 raG ;:iiiy o" .vggp the g: posGd 
Si:g£ ot the- f;3w JGf lector 1 1 4 .^r 3 :ho d vidG^ p.aiG " ^ 
Tnis * 3w 'HtG IS ewer */\in that oxi^l n:^ in ihe voriical 
djwr tJbG 104 Cn-s'^ jc'-; as t^:G cross sgc* :nal jic-i ct 
r;0 uansfG: passage /ilc: -s si::-^ ' c-ntly la-gar th.-n 'hat 

voiociiy qraciontb a.-^d dirGCtiCi-^ cnangos ccntne \d 
-ermii fino;y sj!:id.vidG :J bjt strean-enUared partices 
:■:) seoara:e fror tne :.qLid and fail on to tho upper sl-- 
:-:e tr.e drun bct:co vval, 52 \ornrg a clanhet 122 
.jvcrlv-nc the upper surface o; the drum tof.orTi wall 62. 
r the velDcity is too lew pa.rt.cuinitG accur^olatic n n^v 
o:cu' d.rGC'Jy ooow !ne .::own:jbe w:th Ih.o rad -il !l::w 
ih:c L-oin; toe sow :o mc-vo the cart: jlaies eff tne outer 
cjge of tho doflccter pl:i:e; if the velocity is to: h -ri. 
V'-erc w:l ce tufbu'on:c ir the tra-s'o' spa:9 ard pcs- 
s zy r, :hG ontre iowGf -eg. on 

A-xciain:^ lo 'mg invGn:iC:r .:ontr;'nir.ant-' ch t:..t 
aenc-.illy quiesco-: rog-cn 125 is f::r:r.e3 oene ith :nG 
c-vido' plate 112. with tno plate 112 sorvr^.? to inh::t 
p ^Gp.i-^ation of <n'-y t.ft.lonce vvhich fri:;-^t tic occr:- 
Sionco oy 'etjr-^ !lcw oeneath tno oivioc^ r2 W^ritcver 
•...-b.. .jnce-nay Lecioatedny -"c.v r the wrnLj::e 104 
•s oj:fered inc evcMualiy c h-n n-;:ec by the prov sion 
V'o def o:iC)^ - w-'^ en •< so arro^e-atcs i:;.:-*.\zc sczd- 

^\ G 3GVG-T* 'lw *hat does r-ecr :>:tA(-en :r e zz- - 
;.,-.-i;r ^:r^:- iGn tJji:.- '25 r:r^d t^ e clar f;od -eo:-! 12-: 
a:-3V} :ne oia*G 1*2 -cs,..t3 ^rcn :;:a3.ai .Gncii "gv, 
f'-o-::h :"o an-^j ::r oassnoo c- scare '2r ):':; be- 
tv.Gon tnoc jtG' Gd;^G 11^ c' tno z ate 112 .^-otne .nnc 
s;.'fa:o cr ihe c^■u^^^ s. dew-ill t:4 AcGG'Oirr;:y with tno 
\: ^-r.'y H'-z rncto' -ii se-^'L 'v 55 be n^:; •:kizc^i r t'ns ll - 
z:' crescent ano ca-'od soive-^* 'czc^ '25 :-3!ve':t 
p G^cd ano GifCuL^too lnro..oh tno condj-t ''C ir.c 
f-:>n tnc c scfv.::]? n://-G 95 nto tne si'"k intc'ior wi ' 
te Si-:-MiC.:-'M:v G:GrinGr og the <-:vo'a ;:o thar- f^GSo'vcr 
iG :rL GC^G-Gn -G-'r-GG^"^ /z-'o o; spaGo '25 

hFo 3. t^~G c -gg: ■: '^a Gws s^cw t:~G '-^^''-^G' 
w'^iG'" the :or-G::r .na-^t sec.:' -itizn a-^o 'C'^"^ ' ow o' 

G ,G f GO SG'.C-^t * -i-e 3 .::G AGGG-3.'^? V ■'■ " OGG '^3 W Z"^ 
'Z'C GVG'^t.G^ G^G G.G^^G r:'^ '^G?tG' 55 -Z C 005 t O'TO 



-r" s: r^tGG s^GG''* -tr^'^: '^3G'" :rGG:':-^ G^ 

c^3 es s 2'^ ' Ga^: y o.\ f^e :gg s^naGC o' tnc sz - 
vo'^t '^ass 4;: a-^o >-Gt s zzsz. z-^ez acove ^ggc s..-- 
'a:G o' t^^G ziivoe' 3 ate "2 ^^e'eraoy t'~:G o^r^G a-c 
5 '---^g:' 55 ' G -ao a V '^w ^'o y o' t^'C g^:g' g aiG gggg " 5 
S3 n^at 3- 3 5 a ^eo o-- t^a: :s n so '"gg "G'^ ^g:^^" 
• Gv\ f^-ojo'-^ f-^e 3C^ ono'-a cassaoe ^ 25 

- ^Gc:.'^3 .vt"^ •^vG''^: G'"' t^^. a^^a-^GG'^G'^' z' 

- J 3 V 30' z ate a-3 oe^ Goto' y t g'--:v oe^ 3xa: y 
.'Gasco GG'^ta-n.-ra^^t so^a'atG'^ a'^a 'na<"'^/cs 'GG'- 
:oiat,Gn g! ::lanf,G3 sciv'or^t oniy I' sett ne H:3s are gsgo 
■iS a-^ aooit vc ts tnc sc:''vCnt t^o acv ■:nt.cc:;ccjs c'^g:: 
:an 00 '-rtr or nc'oasGO 

'nrsG vors z^s "^g r^VG'^t'VG -OGa'atGS w*"G*'g 
G Gin'^-ip * 27 or tno .li- ■ ^ Gr'n.ts tne gg:i-g a vi jg; ;:g- 
' CGto' isse-^t: ^ to mz\--: .3 and aowr as ^ unit aG;L.Et- 
'-Li-r's G;:n bo ^n.^GG *o- ^:Gt:nnGri pieiGG-nont c: the 3 ^ id- 
0' plate Those ijdj JStTionts n^iay ta^e intc-ac^cunt d f- 
•G'cnces n tne over.-J i 3uid level and -n.^iy alsG soto 
:j die tne oc sitiors o* tn.. ;)urnp a'-'d -nc tO' re.anvc *o e 
:i ^ider pi ^te 

i*' CO:: rod. the in' en: • c' tho dnjni ■ria\ bo protected 
::5ain&* d re:t ccntact wr- thecleaninc; solvent cr aq jo- 
:ijs liquio zy inso'tina ^ p-lastic bag or the lil-e inside T-e 
j-uTi or :-arrel 25 

■ n *no version s'^cvv- in Figs 4 and 5. the tc^rr 3f 
flew aet ccto' plate ti4a is dif-:e'ent fx-n its cojn- 
••:xart '14 ^h us in t'>G vex>ion G'f Figs 4 and 5 a con- 
;Gu.rod GGnter scctior ^loa :s orcv Lioo for the plate 114 
c< pne raised center sertion 115a .-o jjcs a oeah 117a 
which extends to o^ nc^r tne centof passage ''5a .r 'he 
icwc erd G* tho dcwGtuoe ^04a Tne spacers l22a and 
:-:StenG"s 124a etc. aie 'nc sane as tnoir icurxrparts 
r Figs ' - 3 

G5 The ope^atton C t^o jn;t shGwr in Figs. - and 5 is 
suosia'^ti.-iilv the sane eNGoptlh.it the ^oa^Gd and con- 
•o.fod cG'^tor sectic^' ^*5a in cfoct ::oates a corter 
^.^isace ' ' ~- w".ch /i- j:gs less 'jrb j once as tnc- 1 qj d 
•G'A G'^aGgvs 'g)'^ vGT.Gi to n:ii.''Gn-a Tr^} no gh' :;f 

■iC pea^1l7a rindit^ cx^:-:! ocsition ar-. sciOGte.d in such 
i way ^3 tc ensure srrntn tra'^sGior -i 'ioA i'^ tn.s re- 

\^.G'.';- C'-'.:: t GvV v>; ..j''^'^S \':"G*' 'Z' 0 C^^'- 

OOGi'^OM 3'lGWn in "igi- '-3 S ..tl;/GG tnO'G :5 -i pG5- 

^,oi:*y g' tu bjlonoe o- 'no deS3C*ci ::late ^14 oifoctly 

-^i^ GGG^^t- -no CG-te^ GG5 ..IGG "2: ^'-G C'- Z y:: C'Y z' 

- GS - ..-0 5 G.:n 'zz^Z'. z: c. :'G th 5 :z-z: z- 

-G'e-' "g now to - 6 a f jnner -^^oo f.od 'G-r- :: 
nans Wcts'^or aoparat-j^- gonera'lv dGs.gna:cd 2' 2 :3 
vi.::uri tc ot o'Ov'do..: ^g'(^ a fv so'U. f 'G f^e f Of c^ a 
oa'-ei 2 35 s c^iso s'^-wn to acco'^^r oGatc a -^i-iss 
Gcar '^G so von* 240 T^- o cr^-ri o^ cane^ 225 l.dos 
a bottcn^ w i I ponio'^ 2-2. a ceno'a Iv :y incr:ca sido- 
V..-': 2f4 w:t^ sn*'C'\'\:; z: fo:na: cirg • GS 2f 6 a-^d a 

50-:'^ 255 rZ. -Z'^- tGO CCttC^ WaL 252 S SGG^ OO t : "^G 
^"-"^ S.30W.-!:.5 254 

n tn G 'O"-^ o' aoo^Gat^s CG'ta/^ 3*' t'^G 'jnct o^a: 

G-:'tS r.'Q GG'^Stn.Gt03 n G n'-^a-n^OO i'^ 3 •'C'G'^t 

G- t'^G ' GG./tG'Ca'tS - OS '-5 ■^•\.5 G -.OG.-i' ^t.,5 
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3r^ce 2^5 ''ne tr^rsvo^se o^^ce 2' 5 .nc.j::ss ?i cen:-:^ 

'■"'2'^: :-L '-ji:ire V'e c: a'^c v ::g^ 20' g::c' c^s- 
.^G-^-tv " i-^g5 '^c^^ '"G G'^:{ 2^5 -'so^a:: 'os: r ; 
g;:3 0" l-£ ZDi::-^'' Wn , c* f^c 'GSG'v'Cir 

A cia iCe* cio'ioc'c r ass-:'-::yy gGn-L'ra l\ ::gs ::f':a:o;: 
,s pC'Sticneii a: *hG ;cwo- Gnc oM- e aov.n:^:io 
2jA a -'Icj: liiv.dor elate 2'2 :* zcr.ca ,v Ci'GUiar iDr-r 13 
so.:ur:G a ncj'^ting co Ii:r jl3 t".o Icwcr o-^d 2:--i 
ct 'DC dcAn:;>OG 22-i ^^rc :a CG^lc.r-id fjow jo'igcI:^ 
f .hie 2 ' 4 i.> j:c sric-reu ig; can anc spaced apait 
ne cvdcr paiG 212 As !he cV:er Gnoccincn: a 
ccUcr opo'iina 215 is prcvUGc; in tro Jvi:;Gr pate 2*2 
f ccfrimunication w tn flij d p jssin;:- th: Dugh t^e down- 
tjte 2 '4 5pa::Grs 222 a.'G prDvidod \oi adjustm!:; *."e 
po-.tici" o* ine ficw d'i'f Gito- 2i 4 feialivG to me- oiaic 2^ 2 

it JGS!'Gd 

As n the c-mtoa,mGnt snown in Fi:":s 4 arc 5, *^g 
cetiGcicr Dlate 214 inc bdos a iDnto^rcd center sGct i^n 
2:'^ haur.- a raised or peaKe-: Doin* D' ike p:r:ic'^ 3*7 
acapled t:; approach or e^ie- ine center c.oen ng 215 
As n ;he embod-rent o' f {z\ 4 anc 5 this prcvioes a 
myQ gracuai trr.ns.tion. frj.T vo'ic-i. tc norizcnia! 
moveneni or the oar! of t"'e solvent, anc Ih.s in turn 
cajsos a 'educticn \r lu'bjlenl f ow 

Refor-r.g now tc oner o.OTcnis -J this construe- ^-c 
: or- a pj-np and -"iC'to' un:l 252 is shewn tc be pes - 
lic.ed ty lube o' ike riei:: Iccatmg str jt 272 GxterTdr'g 
CDwnA'arc.y txm or tn-ouqn ^n upcer seiti^n of t-^o 
If -jr sve'st- o'HC e 21 5 a'-d a.S'. I.^ roi.-;^t' the o-irtia 'ear 
c:v'Gr p ate 21 1 ^his :q cly •^K-jnls the p jrrL: a-^d not:r ^-5 
25 r Becajse the slru! 272 1^ '■ 3ilcw, a power CD'd 2f2 
rray cxicnd the'ctnrough A ccrduit qer^3ra''y dosign.-:!- 
00 290 and oreter-ioly -nace 0* flex t jti-^g evte'^ds 'ro-^i 
t'"e OL^llet ol the pjrrp 25^. *hrough I'^e 3'a.::e 215 the 
cover p ate 21 1 a-^o into ihe sr.h 51 2 in-ough a rea" wa I -^c 
open,ne 3' 3 The cc^ndjit 29C term.naios r an out et 
'v::,'/le 2hc IvMpg w t-^in 'ho S'mk 212 ir .is-} '^'r ■: s '"k 
to'-n ^al! 222 ircludGS a i efea seci-oi^ ^54 arc a :er-i- 
iw ::::eninc: 23G. c-.zsoz ctt zy a ' I'er : a:: 225 c see;;-! 

A'^:'lh'"'r a:?pG. i c' :he e-^lccc n^:^"■I ^now" f z -j 
IS thai a'f.^ed lo 'he j;::or por';cr 2":- o* the ::OArI..he 
2C-4 is an or large i G::l.e:io:' gjno"a v iGSi^n^te:: 22 3 
af d s'owr 10 !nc:!:j"je a s: rT.ewhrjt :y! ::■ cal Lp::e' rra-- 
qr^ 225 a t ^ce^ed Dr c D-ii:a s ccw^ail 2 27 an j rod-:cd 
di r-j^cicr. ::enerai v cyln::'c*-il JLt^ei opon r-g 222 na* 
re ^liters w.ih the cpen.r^ 231 ir' ihe ..pper -^/d-'^ n 2" a 
of t'"e oow^t,.:hG 2"4 

T'^e unit 210 operaics "1 G^OS'.-;ni ili\ v^e £a:"'^G 
r-^a-'-^cras 's Grrr^iO' dGScnc: d c.:u''lGrpa'ts pi'icu.a- 
'y 'H t'^ai tr e o^-"^o c^'^o r^:!:' I 223 i- cos l oned .n 
t-^G q^.GSCcnt /one aoove l-^c c v ac p..-*e 2^2 a'^J -a- 
dia'l/ nwa'c y fro"" t'^e s r.cwr. s 264 of 'ro ca-'e o' 



0'-.'" 235 ^"G G'0V;5 0-~ C nc -x' l^CZ CO. GGIO' 222 

s ic '-s^'G l^^ai mere s r'cg si'a'o^ ggIv'.gc"^ I" g g^i:g: 
0* I^G s 2" 2 ano n.o ::ov','^i^oG 234 ^^e ::'ov.s c* 
oire^ e.ennen*3 s^cr a? t-^e T:rs s=fGiy covcr 325 se- 
g:: / a ' o e inK 324 h'-z s^csiani a^'y *"G sa'^^G hs 
n:sG r me Ga^ le^ co^'^iGroa^i "-GOt oescoe: .'^ oe- 
la ^ 5 ^aien: No 3:22 3^4hsc c5:c:5gs i^z- a 
SI • .ci^:2 

n ne '.^si^at.ons GVGr. 'rc: :;^l5r '■'^hrgi'^s o' n^e 
d .,dG' :);H!e are snowr 'o be sg^gco roi^'ve'y CiCseiy 
a:. -iri fror^ ipg sicewais C'f nc 'Gserv'Ci' 'Gce;vinG y-e 
sc v'C'l .however such pro mr.y is ret r^e ::Gisary ic I'le 
p'::Cl:ce of tne irvc:ntiGr Tn.s f::'es3:vor suEOCtnat 
IS e7 large ^e.ative 'z ihe sl:e :f the d:\ioe' pla'e then 
t'>--ie s no neeo to spc^ce t'" e o ;*er :Tiaf ^ Gr eoyes of 
the crv'i::er olate adjacent a wa.i o' tnG fG:}e'\':;.r 'ne 
c.ly rcgu rcment is tnat relative tG t'^e IC'W' to be cen- 
tre lied 'he div.der plate extend 'ajially c uiwiird.y ol the 
dcwniucG a distance sjff.cient 1: exienc ec^ond the re- 
^'vn of cisturbanee cajsed ty relu-r sz ve'"l 'lo'w. 

Oramarily. the ceflectGr ciate .s of • educed diameter 
rc2:t've to the oiv,de^ an: the div'iGer plaic rrav have an 
abso'utG size c* 10 tG 1 5 inches in -j.an^ete' lorrr- ode'aie 
heignts and diarTOiers oi the dcw.Mjbe. s ..:'" as Gre lo 
three feet in heignt and two to th ce incnes -n diane*er 
Wiin larper heghts causing nc^e turbu ence when 'he 
solvent or other liquid is retu-'ncd to the cc-cy of t-e sol- 
ve-n a deiiecior piate of a greater e.<tenl than 6 tc 9 
inc' C3 r^ay be required and vice versa Ll^ewse trie 
s,/G of the def.ecto' plaie rrust oe sufficient to ensure 
that inG ^iquid flov/ s sutstanti-J^ hor/cntal and th;it 
the ve O'l ily adjacert the outer ?^^:rain cf such oate is 
low- onougn that sed:ncr/.at en w ' :):curar.d iurb-.lence 
wi. oe r^' nir-i7.:-d Ai any -a'e a,l coTipc c '.'s a' e s / e d 
su.r *hai la-nmar *low te-^ds lo tn[Oj.:n tne ora.n 
dcwn-ube and scpa^ancn czr■■\pz'^^zr[s 

The GGflectO' .s pfettraeiy spacec ''zr.r ihe civ-der 
p'aie a distance sucn that Ihe tola, cross -sec liona" a'-ea 
of If- e cif : jrnfe-enti -I t'ar^sfe' oassnae is e ] O' great- 
er ihar that of Ihe aowntube :ic;a:ent the ;:D.nt where 
the *uce -"scots tne divide- pl-jte 

us "c a .)0 ca.io-^ cj-"-- it nas Dec- 'rund -gv.-i-"- 
tageo^s to pfovce a 7vV0 nch diarrioter ciCvV-iuoe. fihed 
w If; a Girejla-- divider o hU' d' -i '5 nc" d ri'^ etei Vv.t-i ri 
6 '-ch oia-^ieiGr decoder eiaie Og n^ 5pa;e:: 3 5 icC 75 
ir^r^GS belcw^ Ihe o:vgc' r:wG'.Gr t^c :\^zo- z\^^:o 
'^GG : not oe crc j ar a-^d n -^ar'y :-:ses. reco oe r z 'a:g- 
e- t"ar jus* oescrioed even i' ihe 'Gse'xc • -^layave ^ 
dar^-eler cif scve-a. foGt o; ev-jn r- uch r::z-c 

As n:iGG. it tne ac^iecior : ia'c s spa::c o very c ose 
to the d:v;GGr th z deflector plaic a no r^ v be cf la-g- 
er o;^'"^Gte"tha- rv/oulczo * I we-e s;:a:e c sericwnai 
ta'h" c azri''\ veriKra ly 

T'^c 0^ iVv n;s h^VG i, .s'r-ie:: a ccr lo^ edae'icci:' 
c ale wil'^ a -a sed CGnic SGCt.^n Sjcn a cef ectc ci.-tG 
ca-" be O'OvoGd -v tn -az g'CGX'gs o: 'ios r'^G ^.i/ 
'\-:ve a gg:"Ig^ sgciio'^ c'"^ olcnos !*vo "'0 Z'ar I..cg 
o.>l Gl ooe'ii'^g 10 a ocu abo^e I'^g eve o' l-e c;v.og' 
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j:i,\n:uce cc-rn rq ..s^a \ a: eas* ze t-c c;ar^'=:o' 

1' a r c :::v. c^aie ziz^'' zs c:- t-o ^.-^ z^i 'aZ'Z'S 
z .zr :^\-:'Z'j.s:zs.:y z- 'rc c v -z zc^-e^ y zzr:-:-- 
.'^^lz"\ ri'ic tho toln de::n o' he Ji^ Hvaiac; 

.r :ne a8s:rii:o:: GnDo:^in3-^ls the zrnr, c;S5er.o^y 
rr :iy to sccH'-i'.e.)' con-3:'j: toe: ^na jggc w th a'^ o> st- 
nz ^b'Zs uas^'c ' g- tne O'lr- :ip os of \re rvz y C'S r:ay 
be oTcodioa r' a .^'nita^y covi::o who on :-o cr-j^. as- 
tCTCly i:^ rleya. vvitn rne s;^^ nr.z y wit" otro' i:;G- 
rcys cf the p ^Is •A'cSher VVh;;o part^- washers -ire trie 
prc&or"ity anticipatod envircnTort fGr the appi^r-tJi. zi 
t.'-.o invention, in o:he- appiications wt-orer :: is desired 
t J i-iOCifate oaf! cuiato sedifrior.:ary 'Tinttor *rzy\ a liquid 
f'C pnnj.ples cf the- rver^ti::) 'r.aybt aQphoj vvitii eqja! 
success. 

ReteTing novv to Figs 7-11 a somcv;hat Tocif ed 
fiOA/ cont.Til assembly genora'y aesignated 300 and 
erribodying the -nvention :s shewn, here the .assemo y 
300 IS shDwn t:- ■n:lude a r jrnber of principal sub-as- 
se-Tiblies. including a conector unit qenorally aosicn3:ed 
302. 3 drain downtjoo genGraliy dcGiGnatoc 30^. ^ di- 
vcer pate generally designated 306. a deflo:'o' plate 
genera, y aG,si(;r ated 309 and an asse-nbly "} '0 t-:r ad- 
iustaoly pDsi'iC!- ing the spaf^ o- :hG Ig:^s of i-iO un-i as 
fray be indic iitod by th,e wic'.n o:' *hc asscciatec sclvent 
d-urr 

Retornng agari tc F gs ' and 5 t is sncvvn th a: ine 
CO . 3Ltcr zn\: 3^''?. m-iy r":ludG an j^y^ q cylin..ji i;:a' rn,-j- 
gn3'2 ^ frustc-cc-nical :r taoercc w^l secti:r 3' 4 and 
a iowor ir-sort EGCt on :]Grc-a!'y dosiqnritec C-lo and 
sfiown \z have ri cyi.ncrical s dewall surface 31 c pcvd- 
in; a dia.r cutlet open ng G'in tnere.n The inio: open ng 
gone-aiy dosignnte:: 3':7 is proteia;}ly oi si:5ni'i::;an*ly 
arge^ sy.e :han the dra n tube so as :o ronjo." easier 
:o iDCt'cn of liquid f'OT thio azszz atod sink cco-sioor ng 
y y tne so'vc'^: dra." dcwn:..be 5ho..la be c •"oi::: vc'y 
sn-ai: diameter 

'^\^e zzwy.l'Q 33-1 i^cLdcs a cy [•■;d'iGc^l occy 3::0 
cf j.js: large.' c -:n^ = to- t*^an the Dj'er dai'reter ci :he 
si;:cv\al 315 of the cyl nc;n:a insert 3V: An inle: 3::2 ;s 
p.^ovioccJ al '.""o tco jf the dovvrL.oe -I'^d an z y\<:: 324 
IS fornco at the bo:t3n cf the tube 

Tne Jiv'icer olafe 3D6 s £ho;\n tC) nc.'jco a fl-it p a*e 
bcdy 330 ar^ tc have a short jpst^rd rg zyl-nznzc-.l ccA- 
lar 333 prov o n.;; a^ riot Doening 334 'or rnatcr ais f ovv- 
I'-g ccwn th'ojg- lh3 dovvntuoe 334. T^.c collar 332 in- 
c I. cos c'-c or 'T^jro -.x-y sici!? 326 to '-'Sj^e y r \\ n:av 
be sn.jg;y sec u: GO cve^ t"-e yACi rTirrgm of the o:\v> 
t.be 323 'Ane-^ the sz^cw z yro Z2B s c aceo eccr :^e 
o..:e' .^^-'acc cf tno aov.'^:occ a-^c l:Z': tc^ea m ^ -yzw^ 
ran-^o^ Zzorrzs 33f a'o orcvdeo m y-z Zt'.o zzzy 
333 :c ^Gcc've ^as:eno' asso'^c' es yj-^z'r.' y ocs zyy- 



ed 333 o-e z' w^- z" is oes: s':cv;'' " ? ^ 

•-o'e^' noA ^ ca" z^ y :c ^ig ^ ;: s^CvV^ :ra: 
're ias:5'^c^ asse^^c y a.- c selves as a '^Cr::'^^ o* sec^^- 
•r^g b dv.os' o;a:e 33c -i^-d rns ce'.ectc^ o;a:e 3jE ,^ 
^ ?pa::eo aG:::r: ^G!-:ior^ - ;r :r s zyzoiz ye oac s..-- 
• -ce :"-e :::v ce" c atr^ : ^:;gs a co'^'c^^eo so izz'' na ' 
!4: .V'- .e a 5^05: in: a \ oe .: C:: c ccoo5.:e,> :: 'ezy 
•: d so.r:ce' "^y' 341 £':;^'-gc g^a y v.C"^ a^:0 G>:e^^os 
>ov. -yz y '^or^ :ne top a .."'ace e*' :ne oececto' oi^ie 333 
"Yt fas;ene a5sen::'y ''3^ rJ^oes a tn:eaaeo 
.^nark oer: cn 344 a n jt ^43 reac 345 a Vwa.e ner 350 
anc a p .rai ty of ^vavc s: rrgs 352 b as ng tne "a^tcncr 
i-eao av^a/ *r:)^ 'fio n..t '-t^ Ar O';/ :)ntal fang} 354 g* 
c-^g *r e legs genera iy iG3 gnatec 355 ;s sho;vn t c ::e 
;-ec^rec ;:" :: 'n-:r;n J , c t : oe ■" c reo OG*v\Ct: e 
'■j!34r ire tho C'AOf tjface cf :he oe'^ector pLrc j03 
^'ne o-:er erd 3:3 o' *' e eg '.a"^::e 354 mc .joci a 
r Dun::oc bess or d le 3-30 c r tne like which ;s adapted 
t: be recc vec vvi:hin ^ p::re: 332 tcned in tne de'lec- 
^0 \y. p;ate 305. With this ai ; ^nge'-nent. ;vh en is ide.nti:a,:y 
ccnst.'ucted for tne three or rr ore legs provided to pcsi- 
t on the flew cont'O. ur it adjUStmg the faster assembly 
Will pe^mr a desired ar^eun: z* comoressive ioac to be 
aDp:.ed 'o urge the leg fUnge 354 against the bot'.Dm 
surface o* the oef lector p'a!e In order for the leg tc oe 
related t" e boss 360 musi be disbdaod frcm the pocket 

362 by :cmpfGssing the irr.ay of wave springs oias« ng 
the fastener head away ^'om the njt 

This eas.ly dor'.e wner oesired by grasping ffie 
^0 o.Jter edge ~y *oo: po^icr^ 33'j o^ ::f:.cet portion 363 :f 
the leg a^d rotating il about t'^e p vet point formed by 
tl' e fastener untJ tne Ic g \i ocs'tiDne j M.ucn that tne cess 

363 s ■e.":'jivee W't.ii n an acjacen! pc:ket 352a wmc. is 
p:sili:)nco 5u:h tn-:ttn€ le- assurre a ger^eraily t;:n::ird- 

-^i^ wise onent^tion (F.g, It) rather than 'he radia" orior-i- 
tic-n ,F--;g ^0> A.th ;vnich •:-e -^.aximuT wdth c-- span cf 
the feet -s aclneved 11- e o'lc. igerrent ot tne ocss 360 
a'c - he pocke t 362 or 362a m.^u'es :f" jt tnere wnl be ''•o 
u nntoritrcal c-g rncv(jfn(:-n! 

■^^ ^relcrab^v. as sncwr .n gs 13 ind "1. tneie a-e 
SIX to nine ndividua oo:ko:3 362. 362a, etc a tho.:;h 
a'^' reascnace na-^ioe- ■• gn* be ;:r-:vced with c.^rh 
seoariite poc-et O'ovid.ng a d-'ferent rositon of -ii ^st- 
nnent eg 'or tne leg n cj-: si 

-5 " otho' respects, tne *lc/. :cntT un.f is sk^i a- 1: 

its cC'..n*eroar"t shewn ir F gs 1 -6 

^n scr^e cases t r^a^ ::e cesirec as 'o' curcoscs 
o' clearing se*' eo pnrt :ie> f-om tne "ansfcr area be- 
tween tne :;;vdcr a-^d tne de'le:tcf p ates 1'2 '^4 :in 
^igs ■■ -3 'c r e^.^mo c; to -^"icve the p! ites 2. 1 14 vc'- 
tical'y With reseec: tc eacf: other "^o pc- m;t sucn in 
itatir^g n^cvement t^-'O cwcr pla'e m^y ce 'oslenti/ 
ne j'^ted ^olat've tc t'^c . pre^ niate a' a ^co c tne l:kc 
may oe r^sened tnro^gh yz oowrtuLe and oositic^ed 
v\ .'s owerc^o n ccnta:* w t- tno de' ectc c ate '14 
''^e-e.pcr t'^e -oc may c-j -^a-np^ ateo so as to '^cc 
yc oe'ectc c.ate oownwr:'dy one c '^ce t:— es 
aga-^sta'os c^t 'cce ^ g 3A s'^cv\s t^at tco'cvoe 
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re ..cpc s^^*a::o 'rc 2-v,z-j' ::ia'o '12 ^-^g o iC/.o' 
s-^races D*' f^G '^eajs ine f.^stercrs '2^ \r sLcf" a 
CD-'is'/uc: cr tn? ::lir::e V4 is nD-rna y ;:::5;lic-"ec ce- 5 
"Sh:-^ :no 0 a;e "2 & d s'a-^cs ec^a. :c tie "i gh: 'n" 
:^ ;s :2 50 ca:.;- :c re o-^^:" c':^g sc^^cri- ^22 \'Cv'- 
:ro c::^' ec:cr c r.:o - ccwnva-aiy cc-^c^g -sos *rc 
sp^ -^gs '24:; as "oo p;^y ;s Vi-^o'^ v/ro" iro 2zv;'^- 
wara 'Crw-3 is re u.sS jC. Ino p !-:'(: 11- so: iri;_;s opvva-::iy 
anci resunes i'.s niia oo5 tic-r soacec aoart ffcm :nG 
platG 112 a distarce eqja tc tno lor^i^th of tnc spacer 
*22 The tolai anv^jnt :* :cwg' p l.itC' rnDvenont favel 
'5 ::etGrTined ty 'ne CDr^£:..'uct-:n an:: arrar'igGrrX'it 
Te spnr-as "^y: ;:,-ihy. they -^^'^Vit -i^l'i-w f-c^nn :r^c;--a!' 
inch Lp to two c r^ioro .nches o' moveTe^: In s on- 
bodimcnt. the lo;:- (.t ar^y; wnctno' cf tro 'ct shown 
in Figs 1 oorsLC". as those shc-wr m Figs 7-11 shoj d 
bo moL.nledon -ho d vider D;ate '12 in Figs ";-33crthG 
cividor p.^te 306 in Figs 7-5 

While the invent lor is rot .n ten dec tc ^ely zr any 
particu'ar -node operation fo' ts success and rot to 
be consiaored lin^i :-9d to ary pan-cula: tneory ci opera- 
tion t is believerJ f:o-.sible that :nG sin^ple comt:r:,r.tion 
cf changing f.uid f.ow direction and pernitt ng the :'low- 25 
ing fluid tc decele'ate in velocity co.nnoine tc s:rip or ore- 
cipitatc or otherwise separate narg^nal y soluble z-r fine- 
ly disoersod sedimentary rriateriais from tne n^iass c' ihe 
sO'Vont This is done oy causing the^se- materia/i. to in-- 
pinge on a deflector jr.\ tnat cnanaes vertcal f ow to 
radiH: flow, whereby the accjnnjla:ed oarticjlates sep- 
arating acjacent the outer margir o* tne de^ ector w. I be 
pushed froTi the edge of tne cia'e at iciw spooa and lie 
in ^ QJiescert re ^ :-n frofr whici tney -je perrrr.ted to 
se*tie on tre botlcrr wall cf the rose -voir o^s 

It will tnu3 be soon thrit the present inventii:.r^ o^c- 
vices a pails washer vvitn solvcn: fiow :ort'Ci h<:v ng a 
numoor of advan:^ges and cl^araclcristics includn:} 
those e<p'0ssly pc ntec ou: hero, and ijlners whim a'O 
inhcren: ir the irventon. An iliustratvo embodirert cf 
the proouc: cf the rvcn*. on -^avir g been shown an.;: de- 
scriocd. \ s antic : -uod :^-^a' van iticr^s :o tr^e oes:-.ced 
fern of apparatus wil o:cL.r tc *no5e .= killed n :nv ar: 
af^d t'^a' si.:h n: c:iti Cr:!; :)f^s an:: un-nges may be r'-.-z^o 
w.thcj: cecar:inc i':rr t^ie spin: cM^e nve-M^on c :he 
scooo 0* tr o £pp?--::ed : ar^s 

Claims 

1. A cirl: wasncr (12.2^0; 'or Wr:Sh no nioci" r^cal 
parts 0- the i-.e said ca'1s was'-e- cc-pns n>- in 
c 0 T 0 1 n a: I on a pa r:s ^or e 'v , n g • oc op la s I e ■: 1 ■ 2 ' 2 ) 
posr.ionabie a::o a reso^'or (or 235" for c ean ng 
i gji:: d^ain cr^on/^g :3c 235^ 'c^ed r. a car c^ 
sad ro:ectac:e ;^2 3'2' a ^eceptacio cos : cnor 
i-2 2' 3^ af" xcd to a cct on o' sao xce^rtac^e 
; ' 2 y 2' and O'^ ;]agoab.e \\ 'r a oc-t^c^ of f^e -es- 



o'v'c ' 3r 235 s: ns *o ccr^'e c "ocectac e 
"2 312. 1" ^cscec: 'c sac 'cscvc/ 35 225 a 
C'l - '.:-w : C'^:'C. asse-n:-,/ 4 3 22^ sa.ccan'cw 
cc-^'-c asienc > -3 2C J. rc jd *^g a ara;-^ ocw^- 
ijce (1 Z*i 34 SO'i na. r g ime: and cut le: ocen ngs 
a* IS ^6 so: ."We encs ^ - c ocA-^i.^ce r.e: ce ng cc- 
s : C'- j J ^se a^^nCG'*' sa o -ececiac o ::-cir :zg^- 
"g .J:i2j'. ; sac c-:-" few cct^o. a5:G'""cy 
-3 3! J '.-••'■xr i":. JO - -i s^csta^i: a v * a: r^po^- 
•:ra*e d V, j'V: p:a;L 11. .2l2.2jf ; aurro.noir' g said 
ara.n '.jiie :jtc'. ,;:nG •:A'e''dn5 racai ; cu:,v-.'ciy 
'-i:-^ i^aid ■■.-^Ue' oocn -vi; ;i dis:an:e a: least ecua; 

twi:c ciarrtete' s-io cutiei ooenng ano 
posrir-'-ec -ibcve sa o j voerplaio ^\'212 3C6). 
a : jn :; j -nc'* : ■ ass-.-":tj \- i ;:5.255 . s :-c ^'c c: t:; a 
po'^icn Df s-iid ^e:ep:a:le pcf^ition-sr (42,213') r;nd 
;r-cludinq a i q^.o ,nlc: :>ing rad allv in;-:, :;c tne radi- 
a"!y c:^ior ^-'jge cf sa d oivico' olaio IIJ. 212.3C5). 
a :j ou':-:! ar :: i I c con dj t 90 2 'C) e<:e"d- 
r'g f^.'"' s-::d ojtlL-t ar\: intc an I'-ter-i.:: {.orticr cf 
sa d rcceo: -.cle ';i 2.312 ^nd tsrrni-atm;^ rancut- 
ei '^o/.'.c acsorrbly -^-5 295.. sad d'am ficw ccnnol 
asser-ic'y i-3 3'jO; fu'-th-sr "^cljdin^ an ir^cerfor^te 
defecisr [:'.-ite ;i14 214,3r5) pc^sitior'^'! beneath. 
sjtsta'"t a ly par^liel to .nnc cicsely sc»iced apart 
frc -n s i d c:v.de^ plate ( 1 1 2 2 ^ 2. 305). sad deflector 
pate I ^M. 2 '4,305) navi-^g i:s radially cuter cage 
spaced racj -lly inwa-d'y of said ^adially outer edge 
0' saic divi :i-r oa'e ( M2 212' 306) witri said sf-ace 
between r'-espondir q cans c'^ sad civioor 
!;i"!2.2'2 y.i.') and aeflecto' plates ;1 14.214. 305) 
detn=nq a r-icially extending t^ans'e^ s;: 3ce i'23) 
With c i^cu'^Merential ir C'l anc outiet cassagus, 
w-^e-eby 'f. i.'se si.ven: flot\s th'Ougn said ccrouit 
.5:; 2H:'.an.j into said 'e/ept^cse - ""'2.3" 2) vet c^l- 
y csw-^vv I'dly tnrjjgh .sa^d downtuce 
;^04 2j4 3a4). and tnt" ioaf:ef raoi.:-3lly ojtward'y 
th'cur" sa. J transfer sp jce (123). said divider plate 
2.2^2.3: r) se'ving !■• divide tfie sj:-ij:tace -e- 
gion o; sa.a gu d .r:c a swe- 'egicn 122) wherein 
paricu.jies m snid iicjid ' cw r,id a ly cve^ sau ce- 
:o" c a:o V4 2*-: 2'. r and a::c-.-"L. '.-^ ?a:d 
ower rc:;.:-^ .125; by secirreniatic an:; t ocics- 
cs' :, ur :: 9' •••g-:'i '25! ,;: n* iin n ^ ;: .^r ■ -ic s:; K ent 
a-c ly -"g ac eve s=: c oa idc p ate ;'12 2^2\ said 
j:per -cgic*- ^25' coriaining a g'C'a'lv educed 
ccr :Gn":H*iC'- o' en*r,-in-:c: p,rtCL.Iate ma'ter r ii- 
atiijn ]- sar: ov.o^ 'eg^cn i 125' 

2. A pa'-ts wa:'".cr 1 12 212' .iS c^an-ed r Hr^\ 1 
whi:^ 'j'the- incLccs n--eans under *he conbc of 
an cpe-atc * ?r cneig;/!*" g s^id n^:::-' : j ::\ ve sa^c 
p./^ic ^5 2"-; 

3. A c^is wasror ,*2.2': 2 ■ as darned cia ' c^ 2 
w'C'cr the cross-sccticna' a'ca cf S iid r:ct pas- 
sage :A^: o* saio tra'^s'er scace .*23; ;S at east 
e::..a! to tne ccss-soct o-^a' r.'Cd o* sa d down:..ce 
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z^'.o\ A. 

-"c ^cos .: . :■: o^s 255 ox: '~ 

.zr.-^z j "J '^h; 'OS* :'"G --q- zz."z- -^zo 
22 252 :r t-'e 'OSO'v: ' 3E 23r 'c'?;'^::: or: :: 

V. " 0 ^0 1 r :r h p ! J : a ■ I c 356 ; a ro 'r, r.z \\ c o - : c 
Vv t- rcs^ior to 3ri::i a: o-:s! C'c c' Sri^:: cintos 
J 225 32? 

6. A par's as cl^ ncc in cici rr 4 :r 5 whofcn 
sa.c plural .c-c^s i 356 aro p vctaily Tiourntcd wr.h r-:- 
scGct :d sad dG'lGc::)r plate :114 2'4) said loqs 
(356) and b^id deflocicr D.a:e . 114,2M) '"avin^ c:- -^^ 
cC'era'inq f^-r^iitioni- tno^eor ror engagement tz- 
twc.3n pci Dnsof sa z lo;^ (356: ana Dortiins said 

p. ate ■■ll4.:i'4; tc pc^n-r ca^h of sa d Gi^s (356: :o 
ach evG at east two s!-ablc positi jf.s 

Z5 

7. Apartswishoras :::lairicd nclairr4 5 or 5. wherein 
cacr o\ £.ai;i f:lLr<il ir-g;: :326; irccres a icwcr to:.t 
pcrticn (35-5',-. an :rterri-edia:e pD^t :n ijoE: an:: an 
uc'per f an:je pcrtion .254) .sa d u:;::er flange ocr- 
t.on -354 having ^.n en d with a detent portion (3G ;i 
tnorec^ ar'-d an ope- rq then^m m ^,a d .pper :>:r- 
t.c-n for receiving a sprng based 'astener 'cYz'. 
said Icq 2355) being sc:jroc; :c Siic cefiector plate 
(3'!:5) an-: s.-i.d cefit ;:::-:-r i^iite ^3':^' in::!j::inv; -t 
least twc cec-pcriting detcr-ts :352) tD- each le; 
th.roty ;:c"^T tti'..^ a: Ir asl 'wo stah e prs-tio-'s M 
■ai^jjst'ren: f 3r ea::h said 'egs 3-:-£) 

8. A ',:)ar:-5 wanner as clarT cd n any o' the prece > 
^ng clnims, Ahcc n i-.aid 'eceptacie posit-c^ner :42) 
cz:t\o\:sqs i pcncral y cyr^cnca; c:',ar having ocr- 
\ c"S a*v>e;-: *c a bwe- ^.-'facD o* sa p-^ns -ece 

'erostare :12: 'vV^'O'ecy sa'::; -eccctaclc mc:y 
L e se:i..rul/ t; D'^(^G -i: least pa-t . with - - : 
<-r :a:'G .24'. *crr-^ n;^ saic 'Ose'\c • 'c^ sa c c 'ca-'- 
rgf uc 

9. A nart^ vv^if-^'f^r (2^0 ci^ fnoo n any one of e 
^:'o:e::ine : '^s. wr'e- .) .i^.: ■e.^'O^t-icie p.-r. ti.: ^- 
c cen?pn3«:s a D:rt;Dn :2'2; rj::3a;::ed te *t 5"..gy 
C^t ro'^cva:: y w :hi:^ s;: 'zzcwz ■ s<: d ircGi: c^e- 
' ^:tnc' inch. c^'^g a tn-'^s vO'se c acc 2^5' '"^^v z 
cccni'-g f2t7^ tncem paic: t':-i'"sve so b-an--^ '21 5' 
\- ^vin^ a oo-tion c^cag r"ig nna s^nccr^ '^c a cc:t on 
y sn\z GCw-^'^C'e :2j4. so ,i5 :c ccsincn s.- c z'-r. 
' e'b\ cc:"t'C. asGC'^^c \ •c.>:t \ c tc s.: c: ■ecc;:t.:C c cc- 
£ t z'-Z' r-r.z :z tate -C'^^Cwi t'^e-ec' *'z--^ s : :: 
'o^o'vr:' 235 



10. ^ z--^ " ' z:. zz'^:- z -:sse'" c ^ 42 213 z^ zs 
'cce ve:: w t-^ a 'Gse^vc ' 35 235 :-rz nav -^g a 
uvO'- eve s^o: ' cv. zz'^'/z asse-^:: y 
43 322 cc'^;:n5/^g comci^a: a ::'a c:c■W'-- 
•.-e "24 2:4 324 -g e: r.'-;:: c..: e' c-e'-^5 
-z-z ce '^c ::c5 : c-^ ac e .'. t'" :5 - e: cce-^ ^g ^co. e 
:'-e Ov J z' sa :: -I'^z ts e: ccs : ce c^/. 
£-:: a^c eve 52 2^2 c. Z ',Z'y z -:.z 

"'2 2'2 325 5..'-c^"a;'~g sao j:>t e: c::e'^'ng a-^c 
exte- c nc -aca y o^:wafJiy o' s^.a cxntc cccn^ng 
c:is:a' ce ec^a "o ci* .e.-ist :wi:.;e a nreter c' 
G.-;d ::cwntJOC c;:ening impor-crato ccnoctor 

^ '4 2' 4 325 . piate 3c&:t.cncd o^'-ieatr an j s3:i:CG::: 
ica-ale : : d c ::; >e'y a::a^t ' "cn ia c div ::e' p ^te 

'^2 2' 2 32: s;:) r-z tc 'o"^- a '--da y •: > to- ^ 
trans'er 3pace ''23; between sa::: elates sa.c; do- 
hcctc-Li:te -14 214.325. navr g -: -caLC-id raciai 
exte-t leiative lo that ot s-iid dvido' aic 

^12 212 32c: wnc'Gsy wncr. sa 3 a£-SG'^bly 

43 332 IS ;:csi:icnod ,n a LauiC-cofitain." ; rcse*- 
vc-ir (35 235; w.th said downtuoe CLtiet teiow the 
j:pc' s j'^ace (6C.21 3: ef the liqc d said !i::jid Mow- 
irg through said cJoVv'ntuoe i:lC4.2.M.304 -asses 
vert irillv thrC'Ugh said downtuho o...*:>?t opening and 
then fion/ont:illy through saic t-nn^'e^ sp^ice : l 23) 
DetW'.-ef acjacer-f :)ortions o* saia divider 

"12^12 335; ano ae! ectc ola'cc. it 14 2*4 325) 
saic f jv. :nrc jgn s i d soace sorv r etc sep.ratc- Z'' ^ 
trainc:C ::a't:-ula:e ratte* ::iso:i'::i ^ saij 'i::iLj;d 

40 240 .^nd saic d vidor olate ; M2 2'2 3>3 =crv- 
ng lo scoara'c a Icwer sett^-'^c rrg :n (122; and 
joper '"eglo^^■ y c jiescent. ciar itic d cu a i ^- 16) w t" - 
.n sa.id reso".cir ,35.235i 

11. A ::rc:in ' :w .:cnt'-: I asLo:n:ly :43 T:Z) hi :lai"r-ed 
- :l^ n ' : w-e^e r; saiddv do-:: a'- ("12 2^2 VA) 
s s.-bst :-^t a' y tiat 

12. A diain •l:w .;::'nt:c I as^ern::ly (43 T^Z) a^ .Jai-ied 
,n clair-i tO c tl. wnerein sa,j cv.oer piate 
./12.212 305; and the lower portic" c' said dow-- 
\^zz ^ : r -2- .^'C .Td...s::iC y pes : :i-vib f -ontw} 
tc each ::*"e 

13. A d-a.n '"cw :cnt'o' asse'^::!y 43 3:'0i as claimed 
^ c a;:^ "0. or '2 wrich tu^l'C' '^c jcos a co - 
ector j-t.tC2 223 3" 2) reaving •:niarged d arr- 
oto' inirt zczzr^z; zzzwcr.zz H^.-'ont = -:ici ct 
OL:t;'ni:^g ;/ sn^;:: zzx'':..zc .-24 : 24 324 

14. A --a;-: co'^t:: ' ascc"^:: y 4 3 3:2 ■ a 3 :2.ii-e j 

a-^y c e c! c'a'-^c '2 to 2 w^ce sa c de^'cct:* 
o-ate ^"^'4 2'4 3C5' ;s adiu'Stat: 'y cosito- od cc- 
'^eatn sa o o v oo!- ;: -ate "22^2 326^ oy spn:e:s 
-22.222 "22a: en.-iOi.'^g 'rz cncss-sect c-^.-i .--e.-i 
A^. ct L.: c tM-^s'c oacG.ige " ct .'2.„ \z cc 
c" ^'^geo iS oes 'oz 
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r -r\ z-o z' c s 'Z'.z^^ .-r '.^'-o- -cl.::c5 

'-^ n: c-s: C'O c' 5^ 3 ■. ::g' "1^"2 3C5 r:-^:: 

'-.:'o 0-^:: :c^: :'^s 355 ^: ^ c'-:^::-:; -'^ -^-^-y 
c::tO'^ s-.'*n:c- "52 262 c f; sc .v'-; 'osc-.:- 
2- :c c: : : c'^ s ^ 3 ' c:*~: :: 32: hi- 
5C'-^r-iy wv~.r r: 'osg'\c ^ 352 35. 

16. A r^rnin ficw ccr :rc-: asscTc v oO: as caitr.cc .-^ 
CA--^"^ v.nGrci^~ 3diasjpcc'-ir::: ^ojs 3:5: a^'c r-:a- 
.u3tab;y posilicncj ro diivc :o c^r'^c 3*' ^H.n civ. cor 

3D6 anc jGt'cctDr ciritos 3C5. 

17. A ::rhin fioA ccnv::! =iSSGnnni^, -:3 300. i-:s clai-^-cc 
ir :;a-r 1 5 or o wncrem sa.c 5..opc ■\ z 'C^s ■ 356: 
.3^0 pvcta V .itlached to sad do'lG::tO'- clalG .'305' 
.n^c in wn T each of sad -o^s 3:5; n::jCG3 ar 
jpOGr poll or (354) having hr, cporiing therein 'Or 
reiGiving a resil cntly oiase j 'aste-^or .335). a-^a a 
sp^icod az-A Dc-rtion with h dc:or: -360) tncroon, 
a'-d where n saiJ deflGCtor p a\o. (T05i includos at 
iGiSt two ..-xoo-atirg cetG'its (362; on said plate 
^0- each of sad lo;^s i.356) saic lep (:56- being n-ov- 
3bleagain5::he -osistrrce of said ^cs\ on! fastorer 

335; t)ct\\ocn positions of aa usincr^: v^rcrcn sa d 
dolGn:s (360) on sad leg (356) m S:i;d pate a-c in 
re rs'.'y wr"! OHch othor 

18. A ::jra:n fic/; cc'-voi ^secn^-:::!,' as c airod n c ar^ 
17, whG^oms^id 'Os;lion:ly Liase:: fasto'^cr .33?) r- 

.dos ^t oas- cne wave 3[.:r,'-g ::52 ) £:.ppiyn; 
sa d ■cs:.ic""t o -a 

19. A:- apprira'js H3 ciain-od ir any :ne of •.: a rs ^5 to 
15 wnore:-: said Iocs 55:^i nc^uJO 'O'lt port ons 
r366; said -gcs i356'. being s .^cd. Lijr^s::u.::ed. nn j 
a'-angGd s::) tn -i! ^aic fcot po t^cns 3r i': : a-e ir: a: - 
o^;;xr•"^.atG v.e'1i:al a.icnrner'.t Aitn s.-.ic ::i v ccr pia:e 
.306' in c 0 D-is-: on and extend sj::G2i"t ai!y ^--^ - 

0Jtv.a*c^i; :;ad :^!.-crr -^.aiG 325 '"^ ano:nc-' 
position 

20. A ::ra n 'lev. :::n:r Dl ass^ r-ii: y noj nanyc^o 

ci.T.s 'Z :z '? v."cxr s?:,c: dc^:c:;:r o.a:o 
i'-^a) rc jd-:-s r. cc^lc-^^oz ^Direr si.'f;-:CO ;""Dc:: 
\\ -n a rRis..- d ccnt'.-^U:or on ' •■:'a o^-s ' "'^ ■g> 
IS' y wi:h :.-iiG downl^jo ou'.i t opor';n;^ 

21. A :irain flew ::.:r2oi ,iGCon^:^!\ 43 : 32; < s ca.rrcd 
I'" ;i'^v cr^L c* c ri '^.s ^2 to 22 w^C''C." s.: z o v 

p rtG,li2 2^2 376' s'-o-r anrjt '2 .-^C'^e? :c .ih:^.2 
'5 .'^c^c; rr^ctc -r^o s-.:: oc' oc:cr t 

.-■4.2^4 235 s !ro'"^ ,-:gc.2 5 'v^es tc ::zcs. '2 



--^ny 0-^C O' C :i ■''"S 

50::: Z''r. a'oa C t'^c 

S^:C I'h'^S'G' GC-iCO 



: ;o 2^ v/-c'0 - v- 0 : gss- 
' c: :: :ss-:c-j zz *. c 
23 s a: .0-::: eo^a ::: ':~o 
sa csv,'':^::g : ^: o: A. 
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- '. .Z ' r:Z ■■Z Z * ■'. ' 

: 'L:ZZ'\ 0 ' : 5 .1 .^r z 
Z 2" J 'Z' 'oz 5*G- •'■0 '0 



23. " a 2^':s /.vis-c " C • 
^G *^ceo:::.: g ::: : 
'Z"'^ n c ca-^ '^z z . 
z ^z^z oos : c '^0' -2 2" 
'C Gc:::'::: e o' s.-- ^2:>i2 ,<^fVG to si..:: co-: -::no: 
35 235 ao^^-cpc - . 36 236. ir S:. o S:'-,-., r-r.z 
a :unp an- r rc^ ^5- 255 socorcc \z a: ;c^:2 one 
pci-^on of cno :* saic c:c::ta-jtO ' 1 5" 2, rir^o saio 
:::5i-io-0' 42:^}; s -^zo:. 21-- nn',.::rn a 
'f ,:j.^io , -z nr/.i r. .z.. z j:..' t 

2-0 e':te'' :ric C'I'wgc" saio iicu c C o' and 
c:- if-oror -or: Gn c.^ -^ir < 12 r2. w-ocoy 
c oani-g .ici^id -4:), 2^1'-); is p G<ed u: ty sau ;jjmp 
a-d nc:cr !r5 255: and :ir.- u!,-;tcd -n-ou^n said 
re ronoui: -0 2-2 'o ^. intcaoi ol sa d sink th- Gugh 
sad ara n ooonng (35 236 and inic s -ic container 
35 235;. the inprovennont comprisinG a dram flow 
asserniDy 43 32 J) : j-^^ons.ng in ron-bination. a 
Orair. c:c wrlut:)0 ( •04.:'-04.3')4. having mlet ar-d cut- 
0£ g: CfjerMnqs rirc ber',:; p:sitionaoo w :h its ,nlet 

coenin^ above f .e ieve of sad i z\j z 63.2: 2 i and 
ts ojtio* posi' : r- zc L /. sa J d icvc 60 2 132 a 
::,vo(-p:a'G "'22^2 "26 s .rrc unoi'' sai d Du:lGt 
::-or -r— af d (^-iGnd- r,.da'ly GjWardly said 
JC- : :-nt :■: : : cnir g a dis:. co g :;u i^, to a* !c ast tw cc the 
-urTGlero' s-i dov,-i: e :)p.3ning. a-i r-ipo'- Grate 
::cfo:t(j' o:a:o 214.:'4 3:-S! positGfioa ooncath 
d sp'tc ed oaral G nd closely ^p-irt *xm sad 
::;vicf:-r p -1-0 V 2 2 * T 326 s;: as tc fo'rn 'a::ia iy 
o.:o-.c:-n trmre- fp^c: il23) bo:wcc- said 
;;.:tcs ..aid GO-lectcr .1l (1*4.21^ 335) ^c.v.ng a 
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